Essential role of T4 phage deoxycytidylate hydroxymethylase in a multienzyme complex for deoxyribonucleotide synthesis.
Several enzymes of deoxyribonucleoside triphosphate (dNTP) biosynthesis interact in T4 phage-infected Escherichia coli to form a multienzyme aggregate, the T4 dNTP synthetase complex. To test the specificity of enzyme interactions seen in vitro with this complex, we analyzed bacteria infected with four T4 gene 42 amber mutants, which specify truncated forms of dCMP hydroxymethylase, one of the constituent enzymes in the complex. Mutants that specify a nearly full length gene 42 product can form an intact complex, as revealed by two criteria: kinetic coupling among constituent enzymes in crude extracts of infected bacteria, and co-elution of enzyme activities from a gel filtration column. By these criteria, mutations that specify truncated proteins less than half the size of the full length protein cause disruption of the complex. These findings suggest that an enzymatically inactive form of dCMP hydroxymethylase can contribute toward assembly of an intact complex, so long as the incomplete protein is of sufficient size to fold normally, allowing interaction with other proteins in the complex.